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This document summarizes the data, the equalization statistics, and the results of the Ra-
tio Study performed on LaPorte County. The first section of this document entails spe-
cific results for LaPorte County, while the Appendices provide a general overview of the
Indiana Property Tax Equalization Study, the processes used to complete the task, and
detailed statistics for LaPorte County.

County Overview

LaPorte County is bordered by Porter, Starke and St. Joseph counties and the state of
Michigan in northwestern Indiana. Michigan City is the largest city (population 32,335),
the county seat is La Porte. LaPorte County’s population is 109,878 (2003),' ranking it
15™ in population. There are 21 townships in LaPorte County: Cass, Center, Clinton,
Coolspring, Dewey, Galena, Hanna, Hudson, Johnson, Kankakee, Lincoln, Michigan,
New Durham, Noble, Pleasant, Prairie, Scipico, Springfield, Union, Washington and
Wills.

LaPorte County completed its March 1, 2002 reassessment on August 25, 2003. The tax
base for real property, including assessed value and number of parcels, by property class,
is presented in Table 1 below.

Table 1
Real Property Assessed Values and Num ber of Parcels, LaPorte County
Real Property in Commercial | Utility &
LaPorte County Residential & Industrial | Agricultural Other Total
Number of Parcels 49,574 4,884 8,955 2,614 66,027
Assessed Value $3,648,551,160 | $1,079,739,920 | $550,194,170 | $231,731,880 | $5,510,217,130

Ratio Study Data

Beginning in 2001 with the enactment of HEA 1499, IC 6-1.1-4-25 (b), Indiana Code
stated: '

“the township assessor in a county having a consolidated city, or the
county assessor in every other county, shall:

(1) maintain an electronic data file of the parcel characteristics
and parcel assessments of all parcels for each township in the county
as of each assessment date that is in the form required by:

(A) the legislative services agency (LSA); and

! Population Statistics from Stats Indiana http://stats.indiana.edu/profiles/pr18001.html
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(B) the department of local government finance; and
(2) transmit the data with respect to the assessment date of each
year before October 1 of the year to:
(A) the legislative services agency; and
(B) the department of local government finance.”

In addition, the Act required, in I.C. 6-1.1-4-19.5, the Department of Local Government
Finance (DLGF) to develop a standard contract or standard provisions for contracts to be
used in securing professional appraisal services that include provisions stipulating:

e “...the contractor will generate complete parcel characteristics and
parcel assessment data in a manner and format acceptable to the
legislative services agency and the department of local government
finance; and

* ...the legislative services agency and the department of local gov-
ernment finance have unrestricted access to the contractor's work
product under the contract.”

Simply stated, the Indiana General Assembly required local assessing officials to submit
assessment data in a standard electronic file structure and format (“standardized format™)
developed by the DLGF, which met the requirements of the DLGF and the LSA.

In addition, 50 IAC 12-16-28 sets forth the electronic record layout for sales disclosure
information administration under authority of IC 6-1.1-31.5, which required the DLGF to
promulgate computer specification standards, including those for assessment and sales
disclosure data.

The primary data required to perform equalization analysis are parcel-by-parcel new and
prior year assessments and market value information, specifically, the sales prices and
property characteristics of recently sold properties. The collection and transmission of
the assessment and sales data in accordance with statute and rule discussed above provide
the means by which the Indiana Fiscal Policy Institute (IFPI) can perform the equaliza-
tion study.

Because local officials and their software vendors, in some cases, did not comply with the
data transmission requirements, the IFPI found it necessary to obtain sales disclosure data
directly from the paper sales disclosure form (State Form 46201). The IFPI had the paper
forms “digitized,” that is, electronically scanned and the information on them converted
to an electronic format which allowed them to be used in the equalization analysis. In
addition, the IFPI obtained Multiple Listing Service (MLS) sales data from Boards of
Realtors across the state with the assistance of the Indiana Association of Realtors in or-
der to supplement the sales disclosure form data.

2 HEA 1499 - 2001,Se ction 16.
> HEA 1499 - 2001,Se ction 15.
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For LaPorte County, the IFPI evaluated the accuracy of the assessment of 63,413 parcels
of residential, commercial and industrial, and agricultural property (see Table 1). This
was done by making a ratio study of the categories of property listed in 50 IAC 14 and by
testing for “sales chasing” (the practice of assessing recently sold properties in a manner
different from unsold properties).

The ratio study was based on sales data for LaPorte County provided in the standardized
format, digitized sales disclosure forms, and from the MLS database from Metropolitan
Indianapolis Board of Realtors (MIBOR). From all sources, the IFPI received 72,228
records of sales. LaPorte County provided parcel data via the County Assessor, including
66,357 sales records in standardized format. Records were excluded because:

e There was no sales price;

¢ The sales occurred outside the date range;

o There was other needed information missing from the record;
There were duplicate records;
There were new construction records; and
There were some extremes (or outliers).

This left 4.9% of the sales records to use in the equalization analysis, or a total of 3,570
sales records. The 3,570 sales represent 5.6% of the total number of parcels. Of the
3,570 sales, 3,246 are improved residential sales and 174 are improved commercial and
industrial sales.

Ratio Study Methodology

The main methodological steps taken to perform the ratio study in LaPorte County were:

(1) assemble the data,
(2) determine the study groups (“strata”),
(3) make statistical analyses.

The Legislative Services Agency and Almy, Jacobs, Gloudemans, and Denne (“the con-
sultant™) cleaned the data, meaning that records with incomplete information or with data
in an unusable format were eliminated from analysis unless the problems could be recti-
fied. In addition, both the parcel and sales disclosure data were screened to determine
whether a specific sale should be used in the ratio study. Reasons that a sale would be
excluded include non-arm’s length sales, construction on the property since the last as-
sessment, and extreme values.*

Computerized statistical programming was used to match the sale with an assessment.
Since sales from 1998 through 2003 were included, adjustments to reported sales prices
were made to account for the difference between the sale’s date and the assessment date.

“ See the IFPI’s “Background Tool Kit” July, 2004 for a more complete discussion of sales screening at
hitp://www.indianafiscal.org/docs/BackgroundToolKit.pdf.
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In accordance with 50 IAC 14-5-1, the Department of Local Government Finance’s
equalization standards require equalization be performed for each of the following classes
of property in each Township:

* Improved Residential

* Unimproved Residential

* Improved Commercial

* Unimproved Commercial

* Improved Industrial

* Unimproved Industrial

* Agricultural Land (use value basis)

When a sample of sales is small, when it does not represent the makeup of the total as-
sessment roll well, and when the variation in sales ratios is great, ratio study statistics
may not reliably portray the quality of appraisals.

In LaPorte County, sales sample sizes were small in some townships and for some classes
of property. Therefore, the consultant “re-stratified,” or combined, first, some of the
classes of property and, then, collapsed all classes in all townships to the county-wide
level. When considered necessary, the first level of re-stratification was to combine (1)
improved commercial and improved industrial property into a broader commercial and
industrial property stratum and (2) unimproved commercial, industrial, and residential
property into a broader vacant land stratum. Then, all townships were re-stratified to the
county-wide level, to produce statistics with higher sample sizes for the county.

As previously noted, the IFPI used 3,570 sales to evaluate the assessments of 63,413
residential, commercial and industrial, and agricultural properties. We calculated stan-
dard ratio study statistics and used performance standards promulgated by the Interna-
tional Association of Assessing Officers (IAAO) to evaluate the results.’ The following
statistics were calculated:

* The median ratio was selected as the measure of central tendency used to describe
the level of assessment—how close assessments are, overall, to 100 percent of
market value. The IAAO standard is that assessments should be within 10% of
market value. That means the median ratio should be between 90% and 110%

(0.9 and 1.1).

* The 95% confidence interval around the median. The confidence interval pro-
vides an indication of the reliability of the calculated median. It measures the
probability that a range of values is likely to include the median value. The width
of the confidence interval at a given level of confidence (e.g., 95%) is a statement
regarding the certainty of the estimate based on both the amount and variability of
the sample data. Said another way, since we use a sample to estimate the median,

* Each of these standards, and their statistical procedures, are discussed in more detail in the “Indiana Prop-
erty Tax Equalization Study Background Tool Kit.” It may be obtained at
http://www.indianafiscal.org/docs/BackgroundToolKit.pdf. A full discussion of the IAAO standards may
be obtained in the “Standard on Ratio Studies,” 1999, International Association of Assessing Officers.
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we are uncertain of the actual median value of the population. A 95% confidence
interval says that while we are uncertain of the true value of the median, that true
median will fall within the range of values calculated as the confidence interval
95 times out of 100. The IAAO standard for medians states that the 95% confi-
dence interval should encompass at least some part of the standard for the median

(from 0.9 to 1.1).

* The coefficient of dispersion (COD) is a statistic that describes the uniformity or
consistency of assessments by measuring the variability of the sales ratios. The
higher the COD, the less uniform or consistent the assessments. The IAAO stan-
dard is that the COD should be no more than 15.0 for improved residential prop-
erty and no more than 20.0 for other classes of property.

* The price related differential (PRD) examines the uniformity of assessments be-
tween high-value and low-value properties. In other words, the PRD is a measure
of the “vertical equity” of assessments. A PRD below 1.0 indicates that lower
valued properties are assessed at a lower percentage of market value than higher
value properties. In other words, lower value properties have lower
sales/assessment ratios. A PRD above 1.0 indicates that higher value properties
are assessed at a lower percentage of market value than lower value properties.
The IAAO standard is that the PRD should be between 0.98 and 1.03.

The IAAO standards include guidance on sample sizes needed to allow confidence in the
statistical measures. Small sample sizes preclude definitive interpretation of some results
in some classes of property within some townships and counties. However, re-

stratification of related property classes (vacant land classified as commercial, industrial,
and residential; or improved commercial and industrial properties, for example) has been
done in most cases, which increases sample sizes. The larger sample sizes mean that sta-
tistical analysis will provide valid results, albeit for more general interpretation.

The IAAO standards state that assessment level should be uniform across property use
strata and township assessment jurisdictions. The IAAO standard is that the level of as-
sessment (the median) should not vary across townships by more than 5% from the
county-wide measure. Again, sample size affects the ability to make judgments on this
standard in some cases. ~ '

Finally, the IFPI analyzed whether there were differences in changes of assessment be-
tween properties that were part of the ratio study, on the one hand, and properties that did
not sell recently, on the other. Systematic differences would indicate that assessors en-
gaged in “sales chasing.” We compared the percentage changes between two groups of
properties: unsold properties and those properties that had been sold and had been in-
cluded in the ratio calculations. Percentage changes of assessments were computed for
each property, in total and with respect to both-land and improvements. The differences
between the two groups were analyzed by reviewing the distributions of the changes for
the two groups at the township level. Summary statistics were calculated, and statistical
tests were used to determine the likelihood that the observed differences would arise by
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chance alone or that they reflected systematic difference in the treatment of the two
groups of properties.

Disproportionate increases in sold properties were taken as potential evidence of sales
chasing. When observed, such differentials were then tested for statistical significance
using the Mann Whitney test.

Ratio Study Results for LaPorte County

Table 2

Standards Compliance Matrix for LaPorte County
Class: Residential Improved Sample Size: 3,246

County 95% CI Does Not
IAAO Wide Overlaps Meets Meet
Measures Standard Value Standard Standard Standard
Median Sales Ratio - 9to 1.1 1.026 X ’

Coefficient of Dispersion <15.0 35.84 X
Class: Commercial & Industrial Improved Sample Size: 154
County 95% CI Does Not
IAAO Wide Overlaps Meets Meet
Measures Standard _ Value Standard » Standard Standard
Median Sales Ratio Stol.l . - 0.857 X
Coefficient of Dispersion <20.0 66.51 X

Standards and Compliance — County-wide

LaPorte County met the standards for the Median Sales Ratio for the class Residential
Improved property but not for the restratified class Commercial and Industrial improved
standard, although the Median Sales Ratio’s confidence interval overlapped the standard.
The county did not meet the standard for uniformity of assessment embodied in the COD
metric as shown in Table 2 for either class. However, 50 IAC 14-7-1 provides that if a
county believes that circumstances or reasons exist why the standard was not attained
which mitigate the requirement for a new reassessment, the county may appeal to the
DLGF not to do a new reassessment.

The IFPI has found that many, if not most, of the counties reviewed have not met the
'COD standards. The reasons are several, but may be summarized to: a) this is the first
ever statewide reassessment under market value standards for the state of Indiana, and b)
the sample sizes are so small that it makes deriving an acceptable COD difficult. It is
therefore the IFPI’s judgment that a new reassessment in LaPorte County, if ordered,
would not, in the absence of larger samples of market value proxies [sales information],
change the result. It is our recommendation that the county immediately begin proce-
dures to collect and electronically record sales information but that no reassessment ac-
tion be required. '
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Standards and Compliance — Townships

The sample sizes were large enough in the improved residential class in 18 of the 21
townships to have confidence in the township level statistics. The sample size for im-
proved commercial & industrial property was large enough in two townships to have con-
fidence in those statistics. Table 3 presents ratio study statistics for those townships.

Table 3
Standards Compliance Matrix: Townships
Class: Residential Improved ’
Median Within +/- | Coefficient COD
Sample Meets 5% of of Meets
Township Size Median | Standard? | County? | Dispersion | Standard?
Cass Twp 39 0.996 X X 28.906
Center Twp 1388 1.032 X X 24.877
Clinton Twp 31 1.054 X X - 25.057
Coolspring Twp 54 1.047 X X 51.442
Dewey Twp 37 1.137 43.057
Galena Twp 36 0.922 X 44.902
Hudson Twp 45 0.994 X X 46.214
Kankakee Twp 94 1.042 X X 25.713
Lincoln Twp 55 1.164 43.304
Michigan Twp 886 1.002 X X 54.834
New Durham Twp 82 1.060 X 19.460
Noble Twp 44 0.993 X 43.649
Pleasant Twp 116 1.078 X 28.890
Scipio Twp 125 1.014 X X 17.813
Springfield Twp 83 0.907 X 55.096
Union Twp 57 1.156 40.051
Washington Twp 31 1.054° X 29.614
Wills Twp 22 1.024 X 25.080
Class: Commercial & Industrial Improved
Median Within +/- | Coefficient COoD
Sample Meets 5% of of Meets
Township Size Median | Standard? | County? | Dispersion | Standard?

Center Twp 70 1.076 X 58.524
Michigan Twp 69 0.688 57.167

The detailed results of the analysis are presented in Appendix A. Appendix A contains
the summary statistics for the re-stratified sample that combined similar property classes
across the entire county to increase the sample size, as well as the township by township
results.

In addition to the statistical tests performed relating to the level and uniformity of as-
sessment, the IFPI attempted to perform the tests required to determine if sales chasing
was evidenced in LaPorte County. Sales chasing is indicated when the distribution of
percentage changes in assessed value for properties that sold is significantly different
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than the distribution of percentage changes in assessed value of properties that did not
sell recently. This test was performed and the statistical results summarized in Table 4.

Table 4
Sales Chasing Analysis Results for LaPorte County

("x" indicates statistical evidence of systematic difference between sold and unsold parcels)

Percent Change in Assessments of Land,
Improvements, and Total

Township Land Improvements Total
Clinton Township : X X
Dewey Township . x X X

Evidence of sales chasing was found in Clinton and Dewey Townships. Dewey Town-
ship displayed the most extensive evidence.

Summary Quality Evaluation of LaPorte County’s Reassessment Results

Small sample sizes preclude definitive evaluation of the reassessment quality for all
classes of property in all townships.

For those townships with adequate sample sizes in improved residential property, we
found all but Dewey, Lincoln and Union Townships met acceptable standards of assess-
ment quality. Dewey, Galena, Lincoln, Pleasant, Springfield and Union Townships did
not meet the standard for uniformity across jurisdictions in the Residential Improved
class. These townships' median ratio varied from the county-wide median ratio by more

than 5%. ’

For those townships with adequate sample sizes in improved commercial and industrial
property, we find Center Township met the acceptable standards of assessment quality,
but Michigan Township did not. Neither met the standard for uniformity across jurisdic-
tions in the commercial and industrial class. These townships' median ratio varied from
the county-wide median ratio by more than 5%.

For the county as a whole in the residential improved class, we find assessment quality

- with respect to the median sales ratio met the standard. For the restratified improved
commercial and industrial class, we find assessment quality with respect to the median
sales ratio did not meet the standard, although the median sales ratio’s confidence interval
overlapped the standard. Neither class met the standard for the coefficient of dispersion.
Overall, we find LaPorte County meeting an acceptable standard of quality of assessment
with respect to the level of assessment. '
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- Appendix A

County Data

Indiana Property Tax Equalization Study Report for LaPorte County Page 9



anisul Aojod [eos|4 euerpu) 640 | obey

5002/b/2
0.5 052°58¥'822°s eLp'e9 €30
958901 '0vv'e ¥0'L 10°L 920°L 217} ¥8'G¢ 8€'8 26’8 9pe'e 098°2¥0'625'c €0v'og dwi-say S
121282292 66°0 €50 999'0 90} 0562 260 .20 134 00.'968'221 250'GL oep H++0 14
b2LvL'eeL’L  10°L S0 4580 05} 29',9 Ly 6.°S 174} 025°1ge'120') €00'¢c dwi-1+9 €
¥01'225' 26V 86°0 080 v.80 zg'| 616G G6'¢C 9¢€¢ €01 06€'6€L'vep L9e'y dwi-uby 4
G8l'Szl'eze 60 LE0 LG50 870 £€°9¢ €€°0 €10 9 082'vSt'SLL P65y JBA-LIBy l
oney ueipapy uelpapy UBIpSI  Jenjuasayg uoisiadsiq 394 enjep uidod jo azig M3N ‘lejo) Juisy uopIeq  gspouly
ueipaw sad anjep 104 jeasaju 10} jeasayuy palejoy jo Pessassy o4 sjeoley ajdweg :
e pandw)  souspyuos aouapyuos aouy a0y  sjdweg sjdweg
%56 J0 %56 J0

punoq jaddn punogq J19mo]

UBIPS BIA UGReZIENDY (7 painenssy

) 0.5 052°'G81°82Z°s elb'e9 1ejo]
958'90L'0vt'E vOo'L L0} 920'L L) ¥8°GE 8¢€'8 26’8 are'e 098°2¥0'625'c €0v'og dwi-say L
890'95G'6. 1 co’l »S0 9990 10} 69°€8 vL'L 120 1 00€'805'61 1 LZL'eL oBA-say 9
821'€80'626 66°0 S.°0 /G8°0 8G'| 1599 cly LL°G 14°1} 086'6.6'G6/ £299°'C dw)-jwon ]
9l¥'/Sb'86 L'l €20 €650 +tb'L 9/°19 9v'0 ce'0 9 00+'88¢'85 188°L OBA-1+D 4
€Lv'221' b L) 150 GE6'0 Sv'L ¥8°69 189 G6°G 0¢ 0vs'Li€e's2e 9¢e dwi-puy) €
¥01°225'L6¥ 86°0 080 ¥.80 gg') 61°6G G6°¢C 9€'¢ €01 06€'6EL e 19¢'y dwi-uBy 4
S8L'szl'eze 260 L€0 LS80 8.0 €€9¢  gg0 €10 9 08L%S¥'SLL  v6G'y  oep-uby L
oney ueipayy UEIPSW  ueipaw |epuasoyig uoisisdsig  jog °MEA - uidodjo ez15T  moN e10) Juisy Wopied  zsjouly
uelpaiy Jad anjep 10 leAsaqul oy jeasayuy pajejay jo passessy o4 sjeosey sjdweg
uwx._ms U@«:QE- 00:@—9_*:00 00:03::00 adld u=0_0_t0°0 Q—QENW N_QEGW
%G6 40 %56 40

punoqiaddn punoq jemo

UBIP3W EIA Uonezifenby papnensay

0.5‘c omw.mwv.whw.m cLb'e9 . 1ejo)
958'901L 0¥+’ v0'L 0L 920°'L L'} ¥8°'G¢e 8€'8 c6'8 9re'e 098°z¥0'62S'c €0v'og QE_-wwm_ 8
890'95G6'6/1 co’L Y50 9990 10} 69'¢8 4 .20 ge . 00€'805'61 1 LLL'elL OBA-S9Y YA
821'€80'626 660 SL'0 /G8°0 8G'} 1599 cly LL°S vSl 086'626'56, 1992 QE_-_EoO 9
862'9/G'¢c8 (AN €20 2lS0 6v) 0562 6590 0€0 ] 008'v08'zy 6v9'L JBA-WOoY) I°]
(VA RANR 74 Ll LG50 GE6'0 Gv'| ¥8'69 189 S6°G 0c ovS'Lle'522 oee QE_-vc_ 14
0LS'vZL'ee ’ ) ¥.90 00} : 41} €0 l 009°c85'G) cee SBA-pU| €
¥0L'22S' L6V 86°0 080 ¥.80 gg'1 616G S6°¢C 9€C €01 06£'6E.'veY 19y QE_-_‘_m< 4
G81'sZlL'eze ¢6'0 1€°0 LGS0 8.0 £€°9¢ €€°0 €0 9 08.'¥SP'GL1 V65’V OBA-UBY - l
oney ueipapy uelpapy uelpay jenuaisayg uoisiadsig a4 anjep ujdod jo azig Sjuawanoiduy judpteqd  sejoufepy
ueipa Jad anjep  Joy 1eAI®jul oy jeassyu) pajejay I Passassy }od sjoosey sjdwes g pueqejo L= AV
1ade payndwy 9Juapyuod  adudpyU0I aoug juardye0y - sjdweg sjdweg
%56 jo %56 J0

punoq Jaddn punoq Jamo]

UBIPS]y BIA uonezijenb3 piepuejg
jo9fouy uonezijenbz xe Asdouy euejpu
sisfAjeuy uonezjjenbg juswissasseay xe| Auadouy Aunoy ajoden



aymsu| Aoijod Jeosi4 euelpu) 6 )0 ¢ abed S00Z/¥/2

oov'y I dwi-puj dm) AemaQ 9¢
162'61 : : ¥.90 00} : 6£°8b1 0000l 1 000'cl ! JBA-pU| dm] Aemaq Ge
9v1'9.5'2e 00'L S¥'0 Zl80 €71 15v2 LG oLy S 00.'0¥€'81L (44} dwi-uby dm] Aemeq pe
. . : . : : : . . 006'GL.'6 €T oeA-LBY dm Aemag g
¥6L'066'22y 8L} 860 O AD Py LS zLl 621 ¥S 00€£'€08'ZhY 061'v dwi-say  dm| Bundsjoo) ¢g
9216211 0S¥ 1€0 7850 8L'L BIrL Gl'e £5°0 9 008'995'9 zeL'L JBA-say  dm] Buudsjoo) |¢
728'719'6/€ 680 €20 LWS0 LI 66°0% SL'0 G8°0 € 00%'92¢'502 113 dwiwod  dm] Buudsjoo) g
858'G56'01 : : 250 00°'L : 9z'0 ov'o 1 00Z'119'S 6vC JBA-Jwo)  dm] Buudsioo) 67
. : . . : : : : . 00£'085'€T L€ dwi-pu  dmy Bundsjood gz
00%'LG¥ Ll JBA-pU| dm] Buudsjoo) 4z

£61'GE0'6Y 5yl 150 6580 LI} 9’1z A 0z'L 14 008'260'C¥ ree dwj-uby  dm] Buudsjoon 9z
' ’ ) ) ) : ’ : ’ 008'269'v ove OeA-UBy  dmj Buudsjoo) gz
909'8/1'9¢ 44D 88°0 ¥S0'L  LO'L 90'62 19 vS'L e 005'6v1'8¢€ Ly dwi-say dm] uoud pg
G1Z'509'1 : ‘ vrvy'0 001 : .0°¢ ¥8°0 ! 00L'2LL 6L JeA-SaYy dm] uojug ge
1£0'502'eT : , . €60 00} : o 9g'g I 0EL'TLY'LL 8l dwi-jwog dm] uoug zz
: ' ' . : : : : . 00610} 4* JeA-Jwo) dm) oo 1z
L21'80€"} ' : 08L'L 00} : ¥.'v8 0000l 1 00L'€¥S'L 1 dwi-puj dm] uojuip oz
. ) . . . . : : : 008'LL1 S oeA-pU| dm uopnd 61
6LL'8GL YL vie (R4 18€°L  ¥T'L Ty'se 59’1 68°1 14 009'€8¢'02 zie dwi-uby dm] uojuyo g
: o - ’ ’ ’ ' ’ ) 009'09Z'8 vt oeA-LIByY dm] uojuip /1
Zsil'iel'ols soL 201 2e0’L  80°) 8842 IR IR 88€'l  00.'65.'GeE8 165'8  duw-say dm] 188 gy
101°218'22 19°L 620 1080 660 S0°0% [FAl) Ge0 L 00€'zhb'ze 8.6'L JBA-S8Y dm] s8jus) g1
iwv'sog'iee zTL 1670 9.0'L 2§ 82°8S 9 89°/ 89 082'650'61C 688 dwp-jwo) dm] J8jua) pi
¥8v'112'52 : : 080 001 : 620 0Z'0 I 00€'28¢€'0Z 88y JBA-{WO) dm] J8a) ¢
91€'110'v9 L1 €€0 0S0'L 290 0t'89 9l'L e z 008'661'29 €9 dwi-pu) dm| 18eg gy
: : : : ’ T : . : 000'€66'C 18 SBA-pU| dmy 18ay |y
££5'98¥'22 vl €90 L00°} 20°L 96°0€ Ge'e 16°€ L 005'G15'22 6.1 dwi-uby dm] Jejua) 01
) ) ) ) ) ) : ) ) . 006'250'E 961 oBA-BY dm] se)us) 6
L09'ePP'SS GL'L 8.0 9660 90'L 1682 9/'G ¥6'9 6¢ 0€8'¥61'GS 295 dwi-sey dmj ssen g
: : : . : . . : ’ 00v'¥2S'L 681 JBA-S9Y dm] sse)
120'00€'S gLe z9'1 8/€C L1 9/°1€ X4 092 r4 001'209'2L Ll dwi-wo) dm) ssed 9
: . . : : : : : ' 00L'2LL ]! SeA-Wo) dm] ssep g

: 00.'zev'L L dwy-py dm| sseg y

: 00801 4 oBA-pU| dm] sse) ¢
68262912 STl 190 Z.6'0 660 YLl gv'e 00'¥ L 010'2e0'12 S/1 dw-uby dm| sseg ¢
) ) ’ ’ ’ . ’ ’ : 00€'G81'ElL L2 BA-LIBY dm] ssey |

oney ueipap uelpapy Uelpaiy jepualayiq uolsiadsiq 194 anjep ujdod jo az|g sjuswoanosdwy  jugjoseqd  sejouley dmixfuo
ueipsiy Jad snjepA 1oy leAasajul J0j JeAssjul pajejay Jo passassy 39d S|9died u_n__.:uw ® pue’ lejojy - \\'4
jo)Je panduw 8Juapyuod  9dUIPYUOI adld usids0s  sjdweg sjdweg
%856 J0 %S6 40

punoq iaddn punoq Jjamon

UBIP3 BIA UOREZI[END pJepue}s
Jo9foid uonezijenbg xe) Ayadoiy euelpuj
sisAjeuy uonezijenb3 juswssasseay xe| Auadoug funog spode



ainsu| Aollod |eosid eueipuj

640 ¢ abey

S002/v/C
) 081'998'L 06 oBA-UBY dm] ujoour] g7
££9'900°'221 vl 86°0 oL 10 1252 £6'9 Sl ¥6 00.'60€'2EL €12'1 dwi-sey  dm[ aaxejuey gz
150'esy'e ) zZlo'L 001 : €8l 0Z0 I 00€£'€S6'E Z6¥% JBA-s9Y - dm] s9xejuey |/
659'0/6'91 99'¢ €50 €€8’lL 60¢ 78°8¢ 1971 892 € 065'601°LE 4%} dwiHwo)  dmy saxeuey oz
: : ) ) ) : ) ) ) 00%'229 145 JeA-lwo)  dm] sayeyuey g9
€lv'8.2'eE 89°0 950 6190 +60 vv'6 £9'LL €5°01 4 000'996'61 61 dwj-pu;  dm] eaxexyuey g9
) ' : : ) ’ ) : ) 00.'G66'L Ll JBA-pUl  dm] sayexuey /9
890°'19G'9¢ 44} 0€0 €¥8°0 €01 0605 Lee Yard 6 00£'618'0€ $9¢ dwi-uby  dm) saxexuey g9
195'606'¢Cl ) ' Zre0 001 ) 501 €0 ! 001'€9.'y z0¢ JeA-IBY  dm| eaxejuey g9
YZ'vie'e 85°L €8'0 G0Z'L 2oL gvie 8Ll 88'S [4 00¥'098' ¥e dwi-soy dm] uosuyor 9
: ’ : : ’ ) ) : ) 00S'vi 14 oBA-S9Y dm| uosuyor g9
006'262 € dwi-wo) dm] uosuyor zg
969'198'G 1871 90’1 SLZ'L 104 95’8 eey 62 € 005'12ZL'L 0. dw|-uby dm| uosuyor 19
’ ) ) ) ) ) ) ’ ) 00.'888'v yEl oep-Lby dm| uosuyor 09
290°LL6'V9 44 ¥8°0 ¥66'0 8l°L 129 [75% Py Sy 0€0'609'¥9 €10'1 dwi-say dm| uospnH 65
099'00%'v ¥6°1 620 G9E’L ¥ 96'L¥ vee 710 z 001'500'9 L9¥'L JBA-S9Y dm| uospny gg
650'662'C 69°0 160 1020 980 6192 62°81 06'9 4 001'219'L 62 dwij-jwo) - dm] uospny g
) : : ) : ’ : : ) 00.'ce €l JBA-{WO) dm] uospny 9g
109'981°2 9¢e°2 82°0 8Le’ L 9gL 0282 9/°G 61 4 00€'LLY'6 ¥0l dw|-uby dm] uospny g5
£¥8'592'L : ' y1€0 00} : 'l 820 l 001'v82'c 8zl OBA-LIBY dm| uospny g
652'€G0'p2 1z 250 0.80 o0¢'t Z1'85 o'y 99'g 8l 001'€26'02 gLe dwy-say dm] euuey €g
: . . . . . . : : 000'¥0S z8 JeA-S3Y dm] euuey zg
L0v'e6L'2 19%°0 00') 278 St'e L 00t'982'L 62 dwj-jwon dm| euuey |g
yeL'LLL €520 001 §8'99 0SZL 3 009'62 8 JeA-{WoY dm| euuey og
: : ) ) : : 00¥'9 L dw-puj dm] euuey 6
Zee'Leon'se 290 Zvo 9S00 L1 €eze oc'e 86°0 z 002'G1E'SL 502 dw|-uby dm| euuey gy
) ) ) ) ) ) ’ ’ ’ 006'848'y yia oBA-LIBY dm| euuey sy
10L'S00°L9 00l SL°0 TT60 871 06t vLL 6.°G 9¢ 06£'2€£2'95 229 dwi-say dm] eusies gp
. . . . . . : . : 00£'905'2 225 JBA-SY dm| eusien Gy
6£0'89G'2 2l90 004 L0°G 9z's | 085'2.S'L 61 dwj-jwoo dm| eusie i
: ) ) ) : : 00€'/2 44 JBA-JWo) dm| eusieo ¢p
LL8'LY9'LS 1z 9¢°0 99,0 /81 ozl 2e'e Wwe 6 016°185'6¢ v.€ dwi-uby dm| eusieg gy
795'259'9 : ) 8160 001 ' £e'T Z€°0 ! 002'0L1'9 [453 9eA-uby dm] eusjes Ly
z1z'eis'ze €71 96'0 LELL 0L 90°ch 56'8 SZ0l T3 005°'285's2 L9g dwj-say dm] Aemaq 01
| ’ ) ’ ’ ) ) ) ’ 002'29S 651 JBA-S9Y dm| Asmeq g€
008'09¢'2 44 dwiHwon dm] Aemaq gg
: 00v'281L 0z JBA-JWO) dm| Aemeq /¢
oney ueipapy ueipapyy uelpsiy jenjuaiayiq uoisiadsiq 194 anjep ujdod jo ?zIg sjuswaaoidw)  Jugjosey sejouley dmyxuo
ueipay Jad anjep 10} jeAssjul 10} JeAsajuy pajejay Jo passassy )34 s|j@oied ojdwes g pueqjejoy - AV
1o)4e paindwy) 82uUspPRUOD  IJ2UIPYUOD 9oud JuadIysoy  ajdwes sjdweg

%56 30

%56 30

punoq jaddn punoq jamon

109foid uonezijenbz xe) Auadoud eueipuj
sisAjeuy uonezijenb3 juswssasseay xe] Auadoiy AQunoj apogen



ajmusu) Aoljod |eoasi euelpu) 640  abey S00¢/viz
00+'10€'9 ¥91 JBA-BY dm| auleid 011
¥Zy'CiS L6 4N €0l 80°L LI} 6882 98'6 €801 oLl 000'829'86 1201 dwi-say dm] juesesid 601
118'1€2'€ : : 1850 00l : 8’ 6+°0 1 00Z'188'L €02 JBA-SOY dm| yuesesid g0}
78.'699'L 6E°¢C R (AN A A4 1€°6€ ¥¥0 eL'g z 002Z'¥59'81L 6¢ dwiHwoy dm] juesesid 20}
G6.'868'C : : §2Z0 00} : ¥81z £e'8 I 002259 4} JBA-lWo) dm] juesesid 901
Z06'0El 8Ly’ 00 9¢'Lp 0000t 1 00G'oLe L dwi-puj dm] juesesld Go|
‘ : : : : : 009 I BA-pU| dm] juesesid 0|
129'620'€2 62°C £€°0 29,0 9L 08'bS 06'¥ 9Ly 8 000'065°LL 891 dw|-uby dm| juesesid g0l
: : : : . : . ’ ' 001'9€2'S 181 oeA-LBY dm| juesesid zol
89/'86S LY 80°1 S8°0r €660 €Ll Go'eY 052 206 a2 002'882'L¥ 88y dwi-sey dm] s|qoN 101
G£8'500' : : 9250 001 : 80°1 180 I 008'¥S0'L GLL JeA-seYy dm| 8|qoN 001
. : : : ‘ : 096'216'C e dwi-jwon dm] 3|qoN 66
0og'se 4! JBA-|Wo) dm] s|qoN 86
£€90'045'vC ¥90'L 00} 150 9¢0 } 006'G¥1'92 9.2 dw-uby dm] 8|qoN /6
. : : ’ ' ' 002'265'9 512 oeA-LBY dm] 9|qoN 96
682'21¥'9L1 gLl 86'0 090'L 10} 961 s 102 8 0S1'60¥'€2) 0211 dwl-sey dm] weying meN G6
: . : : . : . : : 00¥'226'¥ YX4 4 OBA-s9Y dm] weying maN 6
o¥e'69.'ce ¥6 dwHwo) dm] weying meN g6
_ 00%°'261'C rd] JBA-Wo) dm| weying maN Z6
: 099'89¢'c 0l dwi-puj dm] weying maN 16
008'2¥ € JBA-pUl dm ] weying maN 06
G 0ee' vl 611 650 2z’ 660 vl €l 8v'e vS'zZ g 001'220'9L 161 dw-uby dm] weying maN 68
. : : : ’ ) ) ) ’ 002'22L'L 10€ JeA-LUBY dm) weying maN gg
Trs'2/8'6LL'L €01 860 T00'L  SEL £8'vS 867/ L'g 988 068°'c€z0'czl’'L 126’0l dwy-say dm] uebiyoiy /g8
8pS' LoV LS (A} (11 40] 120'L vO'L vezL 00’} 1€0 L 00v'222'2S 0€s'e JBA-S9Y dm ueByoiy 9g
012'seL'8sz 810 850 889°0 €61 L86¥ 082 618 65 ovy'195' 221 0zL dwHwo) dm) ueblyoiy Gg
6€T'GL6'S : " 0L 00°L : G510 €20 I 009'661'01L N4 JBA-jWo) dm) uebiyoi g
896'685'201 59¢ 250 9z.0 851 G6'V6 v ol €92 oL 008'L8¥'vL Ll dwi-puj dmy uebiyoin €8
: : : : : : : : ’ 008'LLY'L 621 2BA-pU| dm] ueBiyoy zg
001'v9g S dwi-uby dm] ueBiyoiy 18
005'9¢y 92 oeA-Lby dm ueblyoiy 08
£€9'€L2°LG e 180 YLl SL 0g'eP 0L'S TS 6§ 022'¥99'65 196 dw|-sey dm] ujoour 6/
. : : . : : : : : 008'7L0'E 56 JeA-say dm] ujoour] gz
999'662'L 2.5L 001 Yrard £2'¢ l 0c'v26'L e dwi-jwo) dm] ujooury 22
: : : . : : 00€'98 Gi JBA-JWO) dm utooury 97
008°L l oBeA-pU| dm| ujooury gz
081'092'02 192 dw|-Lby dm| ujoour 42
oney uelpapy ueipapy UBIpaly |epuasayiq uoisiadsiq 3194 anjep  ujdod jo azig sjuswanoidwy  jugjosed  sepoalely dmixun
ueipsiyy Jad anjepA 1o} leAsajul 10} leasajul pajelay jo passassy }9d Sjodied w_nan '8 pue’ jejoj - Y\ '/
19)4ey payndw) d0UBPYUOD  IOUBPHUOID ELITH] juaeoy  ajdwes sjdweg

%56 J0 %56 j0
punoq Jaddn punoq Jamon

J9afoid uonezienbg xe) Apadosy euejpuj
sisAjeuy uonezijenb3 Juawssasseay xe | Auadoid fjunoy ajogeq



ainisuj Aoljod [easi4 euerpuy 640 G obey §002/¥/e

. : : : 00Z'9p L 2BA-WOY dm siiim ZyL
68.'060'2E x4} 160 TEO'L  L0°L 1zl 661 ¥eL g ool'sii'ee [4X4 dwj-uby dm] S| 9p L
051'6¥9'G1 : ’ 2.0 001 ) LE0 X0 I 00€'v28's 162 OBA-LIBY dm] siip Gyl
vL6'YLZ'9E €Tl €60 - ¥S0'L L1 1962 Z0°2 95/ e 00L'e51'8E oLpy dwi-say  dm] uobulysEM $p|
: : : : : : : : . 0091291 4 JBA-Say  dm] uojbuiysepp cp|
Yoc'ov.'s Sl ) €950 /1L 96°CP ov'sL 8€'6 £ 0se'oez's 4% dwiHwoy  dmy uojbuiysep zp|
: . : : : : - : : 001'00¥% 0z JBA-JWOD  dmy uojbulysepp L
LGP0 YL L) geL 80S'L 1L} 8€'6 vZ'e 00°S € 08.'v61'LZ 09 dwi-puj  dm] uoibuiysepn oy
. : : : . : : : . 00Z'625'2 8l OBA-pUl - dm] uoiBuiysepn 6g)
G20'16.'6 ) ) GL20 00} : 81} SL'L I 061'€00°2 /8 dwi-uby  dmj uobulysep ge)
¥95'v22'G : : 09v'0 001 : 95°¢ 0L'L L 00L'€€9'c - .16 OBA-UBY  dm] uoiBulysepp s¢)
2.G'/6€'GE 621 €0'1 9sL'L  1TL S0°0F £5°9 1e2 LS 000'2£6'0¥ 082 dw-sey dm} uoun ggy
: . : S : : : : 008'095'L Lz JeA-say dm] uown gg|
860°G6Y' | 622 A4 1807 181 259 0521 6Z'v1L 14 006'0LL'E 8z dwyj-jwo) dm] uoun gy
: . . - : : . : : 00¢g'ze 8 JBA-jwo) dm] uoun ggy
00g'02Z1 € dwi-puj dm] uown zgy
00.'t : 1 JeA-pU| dm] uowun gy
£28'656'61 06'v 650 v..'0 0f'l 19681 Ll1g ov'L £ 009'2¥¥'s1L sie dwj-uby dm)- uoun ogl
AR kA . . SLED . 00'L : 8L°1 €60 I 006'286'c 201 oeA-LbY dm] uowun 6z1
059'8/1°81L1 160 180 060 LEL 01'SS 8.9 8¢9 £8 05S0'eEL'201 00€‘L dwi-sey  dm] pjeybunds gz
€5€'720'9 180 S50 LLL'0 880 6022 A4} 820 z 009'€82'y GZL OBA-S8Y  dm[ paybundsg sz}
122'926'12 9.0 zz0 8.5°0 901 0z'LE sz'8 9 € 00118921 59 dwiHwoy  dmy pjeybuudg gz
: : : T : : ' : ’ 008'9¢g €cl JBA-lWo)y  dmy pleybundg gz
009'109'S 9 dwi-pul  dm pjeybuuds pz|
L16'€12'2G S6°0 S50 €690 /91 9Z'96 ¥8'G 4 1z 009'210'0% €9% dwi-uby  dmy peybunds ¢z
: : : : : : : ' ’ 00%'S0P'v 68¢ oeA-uby  dm] pjaybuuds zz)
116012691 101 86°0 L0l 20'L 1821 8y’ €6 Gzl 006'65G'291 Lre'L dwy-sey dm] oidios 1z}
: . : ' : : : ) ) 00€'20S'e 9ze JBA-sY dm] oidiog oz)
099'€LG'61 8¢ dwi-wo) dmy oidiog 61
009's6 4! JeA-JWOo) dm] oidiog gj |
Lr1'SL6'6 : ’ 1990 00°L : 1€'6€ 00°05 } 002'+55'9 -2 dwi-puj dm] oidiog /1)
680'22.'€T 10T €90 L1680 €g£1 ¥8'5¢ LEP 19°¢ 9 00Z'6S.'LT 99} dwi-uby dm] oidiog g1
: : : : ' ' ' ’ ’ 00¥'9vL'8 414 JBA-UBY dm] oidios gi g
6£8'0€2'E : : 6,80 001 : 88°C s9°€ L oov'elz'e - oz dwi-say dm] sueid v
: : : : : : : : : 006'9¢ 8l JBA-S3Y dm] aueid g1
008'c9e L dwi-jwo) dm] sureid zy|
966'0€0's " - : S¥0'C 001 : €20 L ! 001'682Z'0L L2 dw)-uby dm] sureid ||
onjey uelpapy :a_—uws uelpsiy _N_ucw._at_o :O_m._wnm_n 19d 0=—m> :-QOQ_ jo {zis ma—._w:..w>o.a=__ uco_o._ua mm_os_.us QEXQCO
uelpaiy umn anjep Joj leAasajul 10} jeAsajul p3ajejay Jo _umwmm-wm< 30d S|adied Q_QEmw ® pue” lejoy - AV
19jie payndw]  ssuapyuod aouapyuod ELITH jusidyeoy  9jdwes sjdweg :
v %56 30 %S6 30

punoqaddn punoq Jamon

uow.—o._n_ uonezijenb3 xe) Apadoiy eueipy;
sisAjeuy uonezijenby juswissasseay xe] Auadoiy fjunoy aliode



ansu| Aoljod |easi4 eueipuj 63409 wmml S002/¥/2

795'259'9 i : 8160 001 : £e'e ZE°0 b 00Z'0L1'9 45> oeA-UBY dm] eusjes gz
z12'216'22 €71 96°0 LELL 0L 90°¢h S6'8 G20l L€ 00S'/85'GZ 19¢ dwj-say dm) Aemaq gz
voe'ZELL : : v.90 00} . €52 .50 l 001'€92 9L 9BAY+[+D dm| Aemsq vz
: ‘ : ‘ : : : ' ’ 00Z'128'2 St dwi-1+9 dm] Aemaq €z
9¥1'9.5'22 00t S¥'0 ZL80 €Tl LS'v2 LS oLy S 00.'0vE'8L 44} dwi-uby dm] Aemaq zz
) ) ’ ) ) ' : ’ : 006'GL.2'6 Gez oBA-LIBY dm) Aemeq 12
v61'0e6'CCy 811 86°0 AR vy'LSG AN} 62'1 ¥S 00£'€08'¢iv 06L'¥ dwi-say  dm] Buudsjoo) oz
198'291'ee 0S¥ LE0 9v50  vi'L €0LEL €T 050 L 00+'5€9'2L 86€')L OBA Y++D  dm] Bundsjoo) 6|
8EY'602'€Ty 6870 €20 WS0 L) 66°0 89°0 8.0 € 001'206'822 G8¢ dwi-1+0  dm] Buudsjoo) g
€61'GE0'6Y €Tl 150 6580 LI'L a1z 44 0z'L 4 008'/60'zy vee dwj-uby  dmy Bundsjoon 2|
) ) ) ’ ’ ) ' ' ' 008'/69'v ove oeA-uby  dm] Buudsjoop gy
909'8/1'9€ T 88°0 ¥S0'L 1O} 90°52 192 ¥SL e 005'6v1'8¢€ Ly duwj-say dm1 uod g
8/c'8el'y : : Yry'0  00'L T 61 v.°0 I 00+'2£8°1 9EL  OBAY+[+D dm] uoug i
1$0'G29'61 8Ll GL°0 9960 +8°0 012z 9z'L €501 r4 0£8'G10'61 61 dwi-1+9 dm] uouo ¢
6118621 ¥ Lo 18e°L vT'L Zr'se G9'L 69'L 14 009'€8€'0Z r4%4 dw-uby dm] oo zi
: : ’ ' ’ ’ ’ ' ’ 009'09Z'8 L2 oBA-LBY dm] uojuld L)
ZsL'LEL'ole So'L 20'L Ze0'L 801 88'¥C 6L vl 919l 88€'L  00.'65.'GE8 165'8 dwy-say dm] 18eg 0}
£85'86.'95 19°1 620 L08°0 660 ¥0'5¢ L0 ze0 8 009'228'SY  €0G'T 9BA Y+I+D dm] J8jua) 6
[81'162'€6Z  ZTL 1670 9.0t PP 2585 89'¢ 8¢’L 0L 080'652'9L€ 816 dwi-|+9 dm] ssjuag g
££5'984'22 vl €90 oot 2oL 96°0€ gee 16°E L 00S'G15'zZ 6.1 dw-uby dm| 188y 4
’ ' ’ ’ ’ ’ ’ ’ ’ 006'250'¢ 961 oBA-LBY dm] Jejue) 9
L09'EYP'GS GL'L 8/°0 9660 90} 1682 9.'G ¥6°9 6¢ 0€8'¥61'G5 295 dwi-say dm] ssep g
: : : : : . . . : 006'20L°L 90T  9BA Y++D dmy sseo ¢
¥.G'206'S ere 1 z9'l 8.€C €1 9rle oLy 8ee z 008'+€0'vL ¥8 dwi-1+9 dmy ssed ¢
68262912 STl 190 2.60 660 6v'LL 9’ 00'¥ L 010'2€0'12 Gl dwi-uby dm] ssed ¢
' ) ) ) ' : ’ ) ' 00€'G81'El (X4’ oeA-LBY dm| sse) |

oney uelpapy UBlpSIN  uelpoy |enualayiq uolsiadsig 3194 anjep  ujdod jo 9ZIS  MeN ‘lejoLjwisy juojaueqd  gsjolliy dmixfuo
ueipapy Jad anjep 10} jeAsdjul 410} jeasajui pajelay jo passassy 30d sj9died w_ar:mw
19)Jepw paindwy aJjuapyuod  aduapyuos aold juadiysoy  sjdwesg sjdwesg

%656 J0 %56 30

punoqiaddn punoq jamo-]

UEIP3N BIA uonezifenb3 (Z) paynensay

0.5‘c 0S2'58¥‘8.2°s eLy'co . lejol
2LY'26T'LS L) 68°0 vco'L  L0°) 80°G2 A0 4 S8'v (44 0008525 14°14 dwi-say dm1 SIIAA 0st
006°169°'L cL'0 6€°0 1660 960 ¥e'8l - PG Fm.r € 00%'000°L 981 JBA-S9Y dm] siipn 61
69'280'2Z . ) 0E¥'0  00') ’ 6E°L vl'L b 025'205'6 vl dwj-jwo dmi siip syl

oney ueipapy uejpapy Uelpaly |eualayig uoisiadsiq 3ad anjep  ujdod jo azig sjuswoAoidw]  Jupjoseq  seoalepy dmyxfJuo
ueipaly Jad anjep  10j [eAsajul 1o} [eAIR)UY pajejay J0 passassy 334 sjgoted sjdwes g pueqjejo] - AV
19)4ep payndwy 9JUdpPYUOD  9duUaPYUOD adud ju9dIyaoy  ajdwes sjdwesg
%56 40 %86 30

punoq Jaddn punoq JjamoT

J99foid uonezijenby xe) Auadoiy euelpuj
sisAjeuy uonezijenb3 juswssasseay xe 1 Apadoud funogy spoger



anpsuj £o1104 [e9sI4 euelpuj 640 , abeyd 5002/vIT

000°8€l'L2 ¥0l dwi-1+9 dmj weying maN €9
Grb'0EE'YL 6L°1 650 2z’ 660 vLEL 8r'e ¥5'2 S 001'220'91 261 . dw-uby dm] weying maN z9
: . . . . . : : : 002'z2.'L L0€ oBA-LIBy dm) weying meN |9
2r5'zL8'6LL'L  €0') 86°0 200'L - S€'L €8'%S 86°L L8 988 068'cz0'zzl’t  1ze'0L  dwj-sey dm] uebiydiN 09
§29'650'89 251 050 ve0'L 90°L LELL LL0 62°0 4} 008'v6€'0L 0L’y 9BA Y+|+D dm] uebBlyolN 65
9EE'SIY'99E  6L0 850 8890 ¥l LV'LS 158 118 69 0v2'er0'2sz LS8 dwi-1+9 dmy uebyoiy gg
. : : : : : : : : 001'¥9€ S dwj-uby dmy uebiyoiy /g
: 005'9¢y 9z oeA-LbY dm| ueBiyoiy 9g
€€9'€LZ'1S e 180 oLl Gl 0g’ey 0L'§ zLs S 022'%99'65 196 dwi-say dm] ujodur] g
, . . : : : : : . 006'201'€ 0.6  BAY++D dmy ujooury v
999'552'1 : : 2.5V 00 : 17T €z'¢ l 0EY'v26'1 X dwi-1+9 dm] ujooury €5
: . - : : : : : : 081'092'0¢2 192 dwi-uby dm] ujoour gg
) 081°'998'L 06 oeA-UBY dm] ujoour g
€€9'900°22)  ¥L'L 86°0 oL 1oL 1.5 €6'9 GL'L ¥6 00.'60€'2EL €Lzl dwi-say  dm] eaxexuey 0g
9€9'80L'y : : zl9'L 00’1 : 60°L 810 I 00¥'129'9 €YS  JBAY+I+D  dm] sayeue) Gt
G20'25¥'S. 992 €5°0 L1190 L) 89'00L  +£'6 4> S 065'G20'1S LEL dwi-1+0  dm] eayexuey gy
890°'195'9¢ (44" 0€°0 €V8°0 €0') 06°0S lee v'e 6 00€'618'0¢ ¥9¢ dwj-uby  dmj sexejuey /¢
/95'606'CL ’ ) Zre0  00') ’ S0'L €€°0 | 001'€9.'y 20¢ 0BA-UBY  dm) sexexue)y of
YyZ'vie'T 8G'1 €80 S0’V 2oL evLe 8Ll 88'g 2 00+'098'2 e dwj-say dm| uosuyor Gy
: : : : ’ ' : : . 00S'¥1 14 OBA ¥+[+0 dm] uosuyor i
006'262 € dwi-j+9 dm] uosuyor ¢p
968'198'G 2871 90'L SLZ'L 101 95°8 ey 62 ¥ € 0051212 0L dwj-uby dm] uosuyor gy
. . : . : . . : : 00.'888'¥ vel oeA-uby dm] uosuyor |y
290'LL6'%9 T ¥8°0 ¥66'0 8L°) L2y vL'Y o'y S 0€0'609'¥9 €L0'L dwy-say dm] uospny Oy
820'8LY'Yy ¥6'L 60 G9E'L VS 96'LY £e'e ¥1°0 z 008'820'9 08¥'L  9BA Y+1+D dm| uospny 6g
650'662'C 68°0 IS0 1020 980 692 628l - 069 z 00L'ZL9'1 62 dwi-1+0 dm] uospnH gg
109'981°L 9e'z 820 8Ll 9gl 0,'8L 9L'G 26°1 4 00€'LL¥'6 1] dwi-uby dm] uospnH /g
€48'G92'/ . ’ vLE'0 00') ’ 4 8/°0 | 001'+¥82'2 82l oeA-LbyY dm] uospnH 9¢
§52'€50'vC k4 LS0 0/8'0 0€'} z1'8s 'y 99'g 8l 001'€26'02 8lLe dwi-say dm| euuey gg
1161112 . . €520 00} : WAL Ll b 009'€€S 06 SBA Y++0 dm| euuey pg
662'208'C : : L9%¥'0 00} : 81’8 €e’e b 008'26Z'1 o dwi-1+9 dm] euuey gg
TEL'1E0'8T L9°0 [ady 950 LI €€'2e oge 86°0 z 00L'SLE'G) s0¢ dwi-11by dm) euuey zg
. : . : : : . : ) 006'8+8't Lyl oeA-uby dm] euueH ¢
101'500°19 00’1 SL'0 2260 8T 06vy  vLL 6L°G o¢ 06€'2€2'95 729 dwy-say dm| eusjes og
: . . . : . . : . 009'€€S'T YYS  OBA Y+I+D dm] eusies ez
6€£0'895'2 : : Zlo0 00 . L0'§ 9z's l 085'2.S') 6l dwi-1+9 dm| eusjeo gz
L18'2Y9'LG 12'¢ 9€'0 9920 /91 L9zl 262 L2 6 016'185'6¢ 1223 dwi-uby dm] eusjeg /g
oney ueipapy Uelpsiy  uelpsly |enualayiq uoisiadsig 394 anjep  ujdod jo 8zl MON ‘lejoLjwsy  jJudjoied  £sjouly dmyxfuo
uelpap Jad anjep 1oy [eAsajul 10} |eAsdUL paje|ay jo passassy }9d s|9died 3ajdweg
jalen _um«:n_r:_ IJuUd/pUOI aouapyuod 9dd jusidyjeo)n Q_QEWW m_nEmw
%56 0 %56 J0

punoq Jjaddfy punoq jamoT]

199fo1d uonezijenbz xe) Auadoiyg eueipu)
sisAjeuy uonezijenb3 Juswssasseay xe| Auadoud fjunog apoge



aimusu| Aoljod [edsi4 eueipuj 640 g abed 5002/v/e
v16'v12'9€ €T'1 €6°0 ¥S0'L  LLL 1962 202 96°, Le 001'€51'8E OL¥ dwi-say  dm] uoibuiysepy 0o}
: . : : : : ) : ' 006'009'y 291 JBAY+I+D  dm] uojbulysepn 66
¥S9'6v5'61 101 €0 6¥C’L 8L'L Gl'ee 8c'y 259 9 0€l'sey've 6 dwi-1+0  dm uojbuiysepy g6
GZ0'26.'6 : G120 001 ’ gL'l GL'L 1 061'€00'2 .8 dwl-uby  dm) uojbulysem 26
¥95'v2L'S 0990 00'L 95°¢ 0L'L } 002'€€9'2 16 oeA-uBy  dm| uojbulyseps g6
2.5'26€'SE 62’1 €0’} 9SL'L LT S00F €59 1L 15 000'2£6'0V 08/ dwi-say dm| uolun 66
: : ‘ : : : : : 008'265'1 082  OBA Y+I+D dm] uown v6
¥16'25G'1 6.2 220 180 /81 259y €0zl 0624 14 002'1£2'e Le dwi-+9 dm| uoun €6
£28'656'61 06't 65°0 v.2°0 0¢L L9°G8L LT ov'L € 009'2¥¥'GL Giz dwi-1by dm] uown g6
AR XA . SLE0 001 : 8Ll £6°0 | 006'286'¢ L0} oBA-LBY dm) uown 16
059'8ZL'8LL 160 180 L06°0 LE}L 01°GS 8/°9 8g'9 €8 0S0'€EL'201 00¢L dwi-sey  dm] preybunds 06
020'86¥'9 180 G50 112’0 880 60'22 T €20 z 00%'029'¥ 858  OBAY+I+D  dm] pjeybundg gg
199°L1L9°LE 9.0 220 8/5°0 901 0Z'Le 2LS €Y € 00.'282'81 L2 dwi-l+0  dmy pieybuuds gg
LIB'ELL'LS 660 S50 €690 /91 92’96 ¥8'S ¥SP 1c 009'/10'0v £9¥ dwj-uby  dm) pleybunds ;g
) . ) ) ) ) ) ) ' 00+'S0V'y 68¢ oeA-UBy  dm] pjeybuuds gg
L16'012's9L 201 86°0 vL0L 20} 18721 8v'8 26 szl 006'655'291 Lre'L dwi-say dm] oidios Gg
. . . : : : : . : 006'265'Z 0VE  SBA Y+I4D dm] oidiog v
6V2'SEY'6€ 1990 00} 88'6 052 l 098'290'92 ov dwi-1+9 dm) oididg ¢g
680'222'€C 10T €90 1160 €€l ¥8'5¢ LEP 19°¢ 9 002'65.'Le 991 dwj-uby dm] oidiog zg
. - : : : : : : : 00¥'9v1L'8 292 JeA-UbY dm| oidiog g
6£8'0€.C 6280 00} 88'C gg'e ! 00¥'8.2'¢ 9z dwi-say dm] aueld 08
. : : : ’ : 006'9¢ 8l OBA H+[+0 dm] speid 62

008'c9¢ ! dwi-1+9 dm] sureld g7
966'0€0'S S¥0'Z 00} €20 Wl 3 00l'e8z'olL Ll dw-uby dm| sureid 22
. ’ ) ’ . ’ 00%'10€'9 ¥9l oBA-LBY dm] sureld 92
YZv'ZIGL6 zLL €0’L 8L0°L LIl 68'82 98’6 €901 9Ll 000'829'86 120'L dwi-say dm] juesesld G/
0£8'282'9 850 €20 €0¥'0 0T} 4944 12’8 €670 4 00S'+€5'Z 91z  9BA Y+I+D dm] juesesid v,
0S1'9¥8'L 6€°¢ L 8L¥'Z 801 192 gLl 052 € 00.'0.6'81L ov dwi-+9 dm] juesesid g/
129'610'€2 622 €€°0 79,0 9gL 0€'vS 06'v 9Ly 8 000'065'Z1 891 dwi-uby dm] juesesid g2
. . : : : : : : : 001'9€L's 181 oeA-uby dm jueseald |/
89/'86G LY 80°) G8°0 €660 €1l G9'ePy 052 20’6 vy 00,'882'L¥ 88Y duwj-say dm] 8|qoN 07
199'8/0'C . 9250 001 : v0'L 6.0 I 001'€60'L LZL  9BAY+4D dm] 9|90N 69
. : . . : : 096'216'C Le dwi-1+9 dm] 8|qoN 89
€90'025'¥Z ¥90'L 00} 150 9e0 b 006'S¥1'92 9.2 dwi-uby dmy 8|qoN 29
) , ) ) ) ) ’ 00Z'Z65'9 144 oeA-UBy dm] 8|qoN 99
68L'LL¥'9LL €11 86°0 090} 1O} 91’61 'S 10°2 Z8 0sL'60¥'czl 0LL'L dwl-sey dm| weying meN G9
. . . . . : : : : 009'222'L €66 9BA M++O dm] wewying meN 9

oney uelpopy UBIPSIN  uelpay |epuaisylg uoisiadsiq 394 onjep  ujdod jo 92l MoN ‘ejoljwsy jugpted  gsiolliy dmyxfuo

uelpay Jad anjep 10} jeAssiuy 10} [eAsd}ul pajejay jo passassy - }9d sjedied sjdweg .
jaxJey pajndwy aoUaplyuUod  Id2UIPHUOI aonld uaYsoy  sjdwesg ojdweg

%56 j0 %S6 30
punoq jaddn punoq Jamon

jo9load :o_a.mN__azcm xe] Auadoud euelpuj
sisAjeuy uonezijenb3y juswssasseay xe 1 Apadoud Aunog apogen



amusu| Aoljod |eostd euelpul

6 Jo g abeyd

5002/v/T
0.5 052'S8p'8LZ'S  €L¥'E9 jejol
[AA A TARS L) 68°0 yco'L L0°L 80°G¢ A0 4 a8’y [44 000'8€5'2S 14°14 dwi-say dm] slin GOL
GE0'0LL'L cL0 6€°0 16G°0 960 ye'8l €2C'S Ss'L € 009'9%0'} €61 OBA Y+1+0 dmi siipn 01
6.9'280'22 ’ ’ 0E¥Y'0 00°L . 6g’} 14d'WA l 026°20G'6 14} dwi-j+9 dm SHIM €0L
682°060'Z¢ yxAt 1G°0 ce0’L 201 [RAVA 66°L 12° 1 ] 00L'9LL'EE ¢l dw|-uby dm] siipn zol
051'6¥9'GlL ’ ) ¢.€0 001 ’ L€0 €0 l 00€'¥28'G 16¢ oBA-iby dm] S| 1oL
oney uelpapy UBIp3l  uelpaly |enualoyiq uolsiadsig 194 anjeA ujdod jo 921 MeN ‘lejoLjwsy  judjosed  gs|oll dmgxfuo

uelpapy Jad anjep  Joj jeasdjur oy jeAldjul pajejay jo passassy 194 sjadieqd ojdweg

19)Jely payndwy  9duspyuod  9ouaPLUOD aoud sde0y  sjdweg sjdweg

%56 0 %S6 0

" punoq Jaddn punogq iamoq

J9afoid uonezijenbg xe) Aadoiy euelpuj
sisAjeuy uonezijenb3 Juswssasseay xe 1 Aadoud fjunog apoge



Background Tool Kit

Indiana Property Tax Equalization Study
Appendix B:
Background Tool Kit

Introduction

The State of Indiana is completing a mass reassessment of all real property
in accordance with the requirements of the Indiana Supreme Court set forth
in the decision in State Board of Tax Commissioners v. Town of St. John
and subsequent order of the Indiana Tax Court.

The Indiana Department of Local Government Finance (DLGF) laid out the
reassessment rules and procedures in Indiana Administrative Code 50 IAC.
The regulations require the reassessment to produce assessments that comply
with the Supreme Court Decision and the Tax Court order; specifically, that
they be “objectively verifiable.” Market value is the objectively verifiable
standard which the reassessment must meet.

In addition, Indiana statute (I.C. 6-1.1-34) requires a School Assessment
Ratio Study and the DLGF regulations require a state-wide, county-by-
county report on both the processes used for and the results of the
reassessment. Finally, the State needs a dynamic, accurate, consistent
database for effective, ongoing property tax administration.

Therefore, the DLGF and the State Budget Agency have asked the Indiana
Fiscal Policy Institute (IFPI) to perform a Property Tax Equalization Study
that will provide the State with a determination of the strengths, weaknesses,
and accuracy of the reassessment process and its results. The key features of
the study are:
e A county-by-county analy31s of the property tax equalization
performed by the counties,
e A school assessment sales ratio study,
e An analysis, by jurisdiction, of the tax burden shift between classes
of property,
* An analysis, by jurisdiction, of tax bill changes and property class,
¢ A study of the assessment methodology and process, with
recommendations for improvements in future years,

Indiana Fiscal Policy Institute



Background Tool Kir

* An analysis, by jurisdiction, of the effects on tax bills of levy
increases, and

* An analysis of the data requirements for future property tax
reassessments.

This Toolkit provides background material for local government officials,
members of the media, and taxpayers to assist in their understanding of the
objectives of the study and the process the IFPI used to conduct it. It
includes an explanation of the need for the study, discussion of property tax
administration and analysis concepts, and definitions of terms.

Why is an independent ratio study needed?

First, the Indiana Constitution requires that property tax “assessment and
taxation” be “uniform and equal.” It is the State’s constitutional
responsibility to administer the property tax system such that local
governments perform the ministerial duties of assessment and tax collection
in accordance with state law. In State Board of Tax Commissioners v. Town
of St. John, the Supreme Court mandated a market value based assessment

standard.

Therefore, the State’s responsibility is to ensure compliance, by the local
assessors, of the DLGF’s reassessment rule. Since the Supreme Court
mandated that assessments be objectively verifiable, an independent study
that measures the relationship between assessments and market value is
required to determine compliance by the local assessors. The best method to
make that determination is an independent ratio study.

Second, a ratio study essentially is an audit of the quality of an assessment.
A cursory review of county equalization studies revealed several things that
called into question their general reliability. The following problems were
noted: ‘ :
e There were variations in study methods, and some studies used non-
standard statistics.'
* There seemingly are discrepancies in the numbers of properties in the
various mandated strata.
e There were discrepancies in the numbers of sales considered usable in
the studies.

130
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* Atleast as furnished by the state, most studies were poorly
documented.

* Most important, the reported statistics too often were incredibly good,
which lowered confidence in the county studies. |

Background, Definitions, and Explanation of Concepts

Taxation is integral to civil society, and public finance experts usually
recommend property taxes to bring diversity to, and help balance, a state and
local revenue system. When public revenues come from several types of
taxes and other sources of revenue, it is easier to find a balance among
competing policy objectives, weather economic difficulties, and compete
effectively in the global economy. A tax on the current market value of real
property is an important part of such a system, because a market value-based
property tax has a comparatively stable and reliable base, which is attractive
during troubled economic times (see the box on the next page for a
discussion of market value in the Indiana property tax system).

Property value can be a measure of a taxpayer's wealth or ability to pay. A
real property tax is an especially suitable source of revenue for local
governments. The immovability of the tax base makes clear which
government is entitled to the tax revenue. If the property is security for the
tax, it cannot be evaded. In addition, many local government services are
provided to properties or to their owners and occupants. The tax captures
for local government some of the increases in the value of land that are
partially created by public expenditures, such as streets and highways, water
and sewer, public safety, etc. Further, a dedicated source of revenue
promotes local autonomy. Finally, the visibility of property taxes focuses
attention on the overall quality of governance and promotes accountability.

What is market value?

There are many legal and textbook definitions of market value. In valuation
theory however, market value essentially is an expected price—the price for
a property that the seller and an unrelated buyer would most likely agree to
in an open market. The definition of market value also carries the
assumption that both parties were reasonably well informed about how the
property could be used in the future and about prices for similar properties.
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Furthermore, it would be assumed that neither was under any unusual
pressure to buy or sell.

How is market value for property tax purposes determined?

Valuation or appraisal is the activity of estimating what property values are.
In essence, part of the job of an appraiser is to look at properties the way
typical buyers and sellers would. Although many methods may be used to
estimate market values, professional appraisers have agreed to standard
procedures and methods (discussed below), which require them to work
systematically, document their work, and communicate their opinions of
value clearly. Assessment is the act of officially determining the value
estimate to be used as the basis for taxation; the specialist appraiser who has
the responsibility for making these determinations is an assessor.

Real estate markets reflect the ways people who want to buy or sell real
estate think and act. Tracts of land may be used for such purposes as quiet
enjoyment, agriculture, exploitation of mineral resources, and development
either immediately or eventually. Developed land (land with buildings and
other structures) may be used for housing or for carrying out economic
activities. A person may want to own real estate to use it for such purposes
directly or to rent it to others. One reason for owning real estate is to receive
the rental income it can generate. Another reason to own real estate is the
hope that it will appreciate in value. Of course, real estate may be held for
more than one purpose. The important point is that the real estate market
naturally is segmented, and an important valuation activity is deciding how
to best estimate its market value. :

Indiana’s property tax assessment standard: True tax value

The meaning of “true tax value” seems subject to interpretation. A common
interpretation is that it is “market value in use.” For properties whose future use would
be the same as the current use, market value and true tax value is the same thing. When
the future use would be different from the current use, true tax value can be inferred
from the market value of similar properties whose use is unlikely to change or that are
not subject to the same economic pressures, whether positive or negative. Indiana
courts have ruled that true tax values must be “objectively verifiable”—hence the need
for the tax equalization study.

In appraisal practice, there are three basic “approaches” to estimating market
values. These reflect market participants’ behaviors and the resulting
evidence of market values.
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» The sales comparison approach: Gathers information on recent
open-market sales prices of similar properties", analyzes why their
prices differ, and uses that information to estimate the value of
cach appraisal property”. It provides the best way to appraise
residences and vacant land plots.

> The income approach: Uses the estimated future income stream
over the remaining economic life of a property and uses a rate-of-
return on investments of comparable risk to “capitalize” the
income stream into a present value as of the appraisal date. It
provides an excellent way to appraise properties that commonly
are rented.

» The cost approach: Combines three components: the replacement
cost of improvements minus accrued depreciation plus land value,
which are separately estimated. Replacement cost is what it would
cost to replace the existing structures and other improvements with
new construction. Accrued depreciation is the loss in value due to
physical depreciation, functional obsolescence, and economic
obsolescence. Land value is what vacant land with the same
characteristics and allowable uses would sell for in the open
market’.

Appraisal standards recommend using as many of the approaches as is
practical. Theoretically, all three approaches would yield the same estimate
of value. However, market imperfections, data limitations, differences in
appraisal skills, and other factors conspire to produce differing value
estimates in practice. Consequently, appraisers must evaluate the strengths
and weaknesses of the above approaches and chose the figure that is most
appropriate in the circumstances. This process is known as “reconciliation”.

Although the summary above has not provided the details, all three
approaches to value require analysis of available sales of comparable
properties. This requires assessors to collect information on sales of real
estate in their jurisdictions (and desirably to consider comparable sales from
other areas as well). Each sale should be evaluated (or screened) to
determine whether it is usable in appraisal (that is, meets the criteria of an
open-market, arm’s-length sale) and whether it is usable in ratio studies
(discussed below). To help with this process, Indiana law requires buyers
and sellers to complete a sales disclosure form.

h
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The purpose of an appraisal
greatly affects how the appraisal

Mass appraisal in Indiana

The 2002 Real Property Assessment Manual,

should be COI_lduCted‘ Two which Indiana township and county assessors
factors especially affect : are required to use, lays out a framework for
appraisals for property tax a mass appraisal system. System

specifications reinforce it. The cost
approach is the default valuation approach.

purposes: (1) the need for
efficiency in the appraisal
process and (2) the need to treat
taxpayers consistently. ,
Efficiency is warranted because the costs of administering a tax should be
kept to a minimum." Relative to most other purposes for commissioning an
appraisal (such as determining the price of a property or whether the
property provides sufficient collateral for a mortgage), the amounts at stake
in a property tax appraisal (the taxes in question) are low. Consistency is
warranted for the intended goal of equity and for quality assurance. So-
called “mass appraisal” methods serve both goals. As defined by the
International Association of Assessing Officers, mass appraisal is “the
process of valuing a group of properties as of a given date, using standard
methods, employing common data, and allowing for statistical testing.”
Modern mass appraisal relies considerably on computer support.

What does “equalization” mean and why is it needed?

“Equalization” is a loosely used term in property tax administration.
Formally, equalization is used to describe processes by which an agency
with authority over two or more assessment districts (like the Indiana
Department of Local Government Finance) makes adjustments to total
assessments in the districts’so that the assessments within the agency’s
Jurisdiction all bear the same relationship to total market value.

Informally, property tax officials may use “equalization” as a synonym for
reassessment, review of assessments, or deciding assessment appeals.
Equalization, as defined above, also is known as inter-jurisdictional
equalization. Sometimes equalization agencies have authority to adjust total
assessments of classes of property within an assessment district; this is
known as intra-jurisdictional equalization.

Equalization programs sometimes are classified as “direct” or “indirect,”
although the distinction may be blurred in certain instances. In direct
equalization, by application of an equalization factor or reassessment order,
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the equalization agency causes local assessments to be changed. In indirect
equalization, neither local assessments nor local taxes are affected; the
equalized value estimates merely figure in aid distribution formulas and the
like.

States “equalize” property tax assessments for three main reasons:

e To ensure that local governments comply with the law — that is, to
ensure equitable treatment of taxpayers under the law.

¢ To ensure that taxpayers benefit equally from state-mandated
exemptions.

e To improve the allocation of state aid.

In order to have a rational basis for equalization, measurement of the quality
of property tax assessments must be performed. Ratio studies provide that
rational measurement by analyzing property tax assessments.

What is a “ratio study”?

Here we consider only basic concepts; later we consider some of the issues
involved. A “ratio study” is an investigation of how closely the appraisals
that underlie property tax assessments approach market values and how
consistent those appraisals are across all property. As will be illustrated
through an example later, there are two principal concerns:

1. Level — Do the assessments meet the State’s standard? In other
words: on average, how close are the assessments to market value?

2. Uniformity or Consistency — How close are individual assessment
ratios to assessment ratios across all property?

A ratuo Stud.y I.S a form O.f Two views of statistics

applied statistical analysis.

This means that conclusions “There are three kinds of lies: Lies, damned lies,
are drawn about the overall and statistics.”

quality of assessments on the Benjamin Disraeli (1804-1881)
basis of data about a sample

of properties—those that “Statistics is a body of methods for making wise

| happen to have sold on the decisions in the face of uncertainty.

open market. For thOSG  W. Allen Roberts and Harry V. Roberts,
' Statistics: A New Approach, 1956
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conclusions to be valid, certain conditions need to be met. This also means
that uncertainty cannot be completely dispelled. Judgment always is needed
in interpreting the results of a ratio study.

What are the steps in completing a ratio study?

The main steps in a ratio study are: (1) assemble the data, (2) determine the
study groups (“strata”), (3) make statistical analyses, (4) evaluate results,

and (5) report the results. '
Data assembly - the most labor-intensive phase of a ratio study - requires:

1. Collecting raw sales data—in Indiana the primary source of sales data
is the sales disclosure form that buyers must file. Other sources may

be used.
¢ Key data are computerized; quality checks are made.

* Screening the sales to determine whether a particular sale should
be used in the ratio study—recall that only open-market, arm’s-
length sales provide reliable evidence of market values. F amily
sales, foreclosure sales, and the like often do not. In addition, sales
that would produce extremely high or low sales ratios are

~excluded. These are called “outliers.”

* Matching the sale price with an assessment. In doing this, it is
important to determine whether the property that was sold
essentially is the same as the property that was assessed. A sale
can take place any day of the year, while assessments are as of a
single date. If significant physical changes to a property took’ place
between the two dates, the sale cannot be used to evaluate the
quality of the assessor’s appraisal.

* Making necessary adjustments to reported sales prices. Sometimes
adjustments to actual sales prices are warranted to make the
evaluation of assessments fairer. For example: If a sale included
significant personal property that was not considered in the real
property assessment, the estimated value of the personal property
inflates the price above market value. Such distortions should be
removed. After these steps have been completed, the sales file is
ready for analysis.
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- 2. Stratification. Recalling that the real estate market is naturally
segmented and that different methods may be used to appraise
different types of property, a better picture of assessment performance
can be obtained if different subsets of property are studied separately.
This is called “stratification.” Common subsets (“strata”) are the
main types of property—residential, commercial, industrial,
agricultural, and vacant land. In equalization, different taxing districts
may be studied separately.

3. Data analysis. After data assembly and stratification, analysis can
begin. The next section discusses and illustrates the main statistical
computations using a fictitious data set.

4. Evaluation of results. When a sample of sales is small, when it does
not represent the total makeup of the total assessment roll well, and
when the variation in sales ratios is great, ratio study statistics may not
reliably portray the quality of appraisals. The same is true if
appraisals of parcels in the ratio study sample are adjusted so that they
approximate sales prices (so-called “sales chasing”), with the result
being ratio study statistics that imply quality appraisals. Another
method of misrepresenting the quality of appraisals is to select for
inclusion in the sample only sales with “good” ratios (“cherry
picking”). Analysts should consider such possibilities before drawing
conclusions based on ratio study statistics about the quality of
appraisals. -

5. Reporting. The final step in a ratio study is to report the results.
What is reported will depend on the purpose of the study and the
audience. More detail is required when the audience includes non-
specialists. It often is helpful to compare observed performance with
standards of performance, such as those promulgated by the
International Association of Assessing Officers.

How are ratio-study statistics calculated and what do they mean?

When actual sales are used as evidence of market values, the investigation is
known as a “sales ratio study.” A sales ratio (R) is formed by dividing the
appraised value (4) by the sales price (S). For example, if a property was
appraised for $148,000 and it was sold for $154,000, the sales ratio would

be: : v
R=4/S8=148,000/154,000=0.961.

9
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That is, the appraisal is 96 percent of the sale price. In a ratio study, sales
ratios would be calculated for all the sales that were deemed usable and
patterns in the ratios would be examined.

Table 1: Data used to illustrate calculation of basic ratio study statistics

Sample sales data to ID

illustrate the calculation | No. Assessment  Sale Price Ratio
of ratio study statistics (1) () (3) (4)
The adjoining nine sales | g1 99,200 772,000 0.128
will be used to show how | 3 28,000 59,250 0473
ratio study statistics are 16 54,110 99,000 0.547
calculated. ‘They have 20 36,320 63,300 0.574
been randomly selected 27 50,560 70,500 0.717
from a data set of 75 29 61,360 78,000 0.787
sales that has been 33 58,080 69,000 0.842
concocted to illustrate 68 182,000 153,000 1.190
both calculations and 57 160,000 129,600 1.235
points. Total 729,630 1,493,650 6.493

The statistics calculated in ratio studies mainly deal with the level of value
(assessment) and the uniformity of values as previously noted. Another area
of statistical inquiry is whether the primary statistics described below may
be considered reliable. Level of value is measured by a measure of central
tendency, such as the median, the common arithmetic mean, and the
weighted mean. There are several aspects to uniformity. If the question is
whether two or more groups of property are valued uniformly, measures of
central tendency are compared. If the question is whether all the properties
in a group are valued uniformly, a measure of variability is calculated. The
coefficient of dispersion is the chief measure used. Sometimes, the concern
is whether high-value properties and low-value properties are valued
uniformly. The price-related differential is used here.

* Median—the median ratio is the middle sales ratio when the ratios are
arrayed in order of magnitude. When the total number of sales is
even, the median is the arithmetic mean of the two middle-most ratios.
In table 1, the sales ratios in column 4 have already been arrayed from
lowest (0.128) to highest (1.235). The middle ratio (the median) is
that of the fifth sale (ID no. 27), which is 0.717. If the sale with ID
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no. 57 were not in the sample, the median would be the average of the
ratios of sales 20 and 27, which would be 0.646 ([0.574+0.717]/2).
The value of the median is unaffected by the values of the ends of the
array. For this reason, the median generally is the preferred measure
of central tendency when evaluating the quality of a reassessment.

Arithmetic mean—the arithmetic mean is the sum of the individual
ratios divided by the number of ratios. If the nine ratios in table 1
were added, they would total 6.493, the average of which would be
0.721. Although not evident from this small sample of nine sales, the
value of the mean is strongly affected by the values of the extreme
ratios. Hence, it is not relied upon in sales ratio studies.

Weighted mean—the weighted mean ratio is the sum of the appraisals
(assessments) divided by the sum of the sales prices. In table 1, the
sum of appraised values (column 2) is 729,630, and the sum of the
sales prices (column 3) is 1,493,650. Dividing 729,630 by 1,493,650
results in a ratio of 0.488. As inspection of table 1 would reveal, this
ratio is heavily influenced by sale 61, which sold for $772,000. This
dollar-weighting feature makes the weighted mean the preferred

- measure of central tendency when the objective is to estimate to total
market value of a district (as in indirect equalization).

Coefficient of dispersion—the coefficient of dispersion (COD)

- measures the average percentage deviation of individual ratios from
the median ratio. The lower the COD, the more uniform the
appraisals. Table 2 (below), which is derived from table 1, illustrates
the calculations.

1. subtracting the median from each ratio (result in column 3),

2. taking the absolute value (negative signs are ignored) of the
differences (result in column 4),

3. summing these values (result = 2.332),

4. dividing by the number of ratios to obtain the “average absolute
deviation” (2.332 /9 = 0.259),
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5. dividing by the median (0.259/0.717 = 0.361, and

6. multiplying by 100 to express the results in percentage terms

(result = 36.1%).

Table 2: Calculation of the coefficient of dispersion (COD)

Ratio- Absolute
ID No. Ratio Median Value
1) (2 3) 4)
61 0.128 -0.589 0.589
3 0.473 -0.245 0.245
16 0.547 -0.171 0.171
20 - 0.574 -0.143 0.143
27 0.717 0.000 0.000
29 0.787 0.070 0.070
33 0.842 0.125 0.125
68 1.190 0.472 0.472
57 1.235 0.517 .0617
Sum = 2.332
Average Absolute Deviation: 2.332/9 = 0.259
Coefficient of Dispersion: 0.259/0.717=0.361
COD expressed as percentage: 0.361 * 100 = 36.1%

* Price-related differential—the price-related differential (PRD) is the
mean ratio divided by the weighted mean ratio. The PRD of the nine
ratios in table 1 is 1.477 (0.721/0.488). PRDs close to 1.0 signify
uniform appraisals. If the PRD is much above 1.0 (as is the case
here), high-value properties tend to be valued at a lower percentage of
value than low-value properties. This is known as “assessment
regressivity.” PRDs much below 1.0 signify “progressivity.”
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Endnotes

i Computational errors also were noted.

i Some studies provided no information on the numbers of properties in each stratum making it impossible
to determine whether omitted strata should have been studied.

i Referred to as “comparables.”
" also known as the “subject property.”

* Although it is the least direct approach, the cost approach often is the default valuation approach because
it was the first mass appraisal approach to be developed and because data on replacement costs are
inexpensively available from specialist publishers.

"' Adam Smith’s fourth canon of taxation states “Every tax ought to be so contrived as both to take out and
keep out of the pockets of the people as little as possible, over and above what it brings into the public
[treasury of the state” (Wealth of Nations, 1776).
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